Trichloroethylene induced vitamin B(12) and folate deficiency leads to increased formic acid excretion in the rat.
Exposure of rats to trichloroethylene induces a sustained excretion of large amounts of formic acid in urine. Both of the major metabolites, trichloroethanol and trichloroacetic acid, were found to induce this response, but not the minor metabolite S-(1, 2-dichlorovinyl) cysteine. Other polychlorinated solvents, including carbon tetrachloride and chloroform, also increased urinary formate excretion. Addition of folic acid either to diet or drinking water modulated the response indicating that these rats were folate deficient. Two markers of vitamin B(12) deficiency, methylmalonic acid and 5-methyltetrahydrofolate, were also markedly increased in urine and plasma respectively. The increase in 5-methyltetrahydrofolate is consistent with a folate deficiency caused by an inhibition of the vitamin B(12) dependent methionine salvage pathway. Since both vitamin B(12) and chemicals containing polychlorinated carbon atoms readily form free radicals, it is suggested that trichloroacetic acid and trichloroethanol interact with vitamin B(12) through a free radical mechanism inducing a B(12) deficiency and, as a consequence, a folate deficiency. As a result of the folate deficiency, excess formic acid, which is normally utilised through this pathway, is excreted in urine.